The effect of ouabain on the guinea pig ileum longitudinal smooth muscle: 2. Intracellular levels of Ca, Na, K, and Mg during the ouabain response and the dependence of the response on extracellular Ca.
Isotonic Tris-HCl containing 10 mM LaCl3 at 4 degrees C effectively removed extracellular ions in 30 min while preventing loss of intracellular ions. Intracellular Ca and Na increased during the contraction in the presence of 10 mM ouabain and then decreased during relaxation. Intracellular Na increased again during the latter part of the relaxation phase when K loss became apparent. Mg levels remained essentially constant. Ouabain responses were rapidly lost in Ca-free medium indicating that they were dependent on extracellular Ca. A 5.5-fold increase in the normal levels of extracellular K did not reduce the contraction to a submaximal dose of ouabain. A full phasic response to high K (60 mM) was observed after a 10-min exposure of the tissue to ouabain, at which time the ouabain response had returned to basal tension. The contraction to ouabain appears to be dissociated from inhibition of the Na,K-ATPase at the K site. The changes in intracellular ions indicated that ouabain contracted the muscle by increasing the plasma membrane permeability to Ca and Na and later decreased the K and Na concentration gradients, probably by inhibition of the Na,K-ATPase.